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METHOD AND COST OF MINING THE PITTSBURGH, OR NO. 8, COAL BED IN A 100 PER CENT MECHANIZED 


| MINE IN EASTERN OKTO! =) eect 
By W. F. Hazen?” and E. J. Christy? 


INTRODUCTION 


This paper describing the mining practices at a 100 per cant mechanized mine 
working the Pittsburgh or No. 8 coal bed in eastern Ohio is one of a series being prepared 
by the U. S. Bureau of Mines on mining practices, methods, and costs in the various mining 
districts of the United States. The purpose of assembling this data is to place before 
those interested in the mining industry the methods employed and the cost data on the items 
involved in the winning of the coal and its removal to the railroad car at the tipple. 

Mining costs are governed by the mining method used, which is selected for its 
adaptability to local natural physical conditions such as the nature and thickness of the 
ooal, its dip, the character of the roof and floor, and the thickness of the overlying 
strata. 

This circular presents a detailed description of the mining method emplcyed, the 
equipment used, and the results obtained in a mine 100 per cent mechanically operated and 
developed in the Pittsburgh or No. 8 coal bed in eastern Ohio. The mine supplies the 
parent company with fuel and is classed as a "captive" mine. 


An uninterrupted supply of clean coal is ome of the stipulations of the parent 
company, and to ensure a high efficiency the mine operates two shifts of eight hours each 
day with time between shifts for servicing the mechanical equipment and taking in supplies. 


HISTORY 
The mine under discussion has been owned and operated by the present company 
since the latter part of 1919, and up to the time of this report has produced 2,330,559 
tons of caal. When acquired by the present company the mine had been operating for several 
years and was purchased as a fully-equipped and operating mine; therefore, the quality and 
character of the coal was well known ard established. = 


1 ~ The Bureau of Mines will welcome reprinting of this paper. provided the following footnote acknowledgment is used 
“Reprinted from U S Bureau of Mines Information Circular 6200." 


2 — One of the consulting engineers. U. S. Bureau of Mines. 


2 - One of the consulting engineers, U S. Bureau of Mines. 
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From the opening of this mine until the middle of 1925 all coal was undercut by 
machines, loaded by hand, and gathered by mules. At this time a mechanical loading machine 
was put in operation and a gathering locomotive was used for collecting the coal. An elec- 
tric drill was used for making shot~holes, to replace th: hand auger formerly employed for 
this purpose. In January, 1927, another mechanical loading, gathering, and drilling unit 
was added, and the experiment of mechanizing the mine was continued. Daily time studies of 
the operations were kept until April, 1927, when the mine was closed because of the expira- 
tion of the union contract. About this time the management determined to adopt methods -to 
prevent periodic shutdowns, and after carefully considering the records and time studies of 
the mechanical loaders, it was decided to adopt plans for 100 per cent mechanical operation. 


Through delays and variovs other causes it was March 1, 1928, hefore everything 
was ready for the production of coal to be resumed on a "wage payment on unit plan," work- 
ing double shift five and a half days each week, the entire produc’ion being mechanically 
cut, drilled, loaded, and hauled. 


ae oe 


GEOLOGY AND TOPOGRAPHY 


Figure 1 shows typical sections of the geologic measures. The rocks are embraced 
in the Monongahela series of the Carboniferous system ard are comvosed of shales, sand= 
stones, several thick beds of limestone, and the Pittsburgh or No. 8 coal bed, the lowest 
member of the group. Another bed of coal 3 to 4 feet thick, which is locally termed the 
meigs coal, is occasionally found near the hilltops about 85 feet above the No. 8 bed and 
' is being worked locally at several small mines for domestic purposes only. From 16 to 25 
feet above the No. 8 bed is a bed of shale and coal about 12 inches thick, which may be 

what is termed the Pomeroy coal in other sections of this field. ° 


From 5 to 7 feet above No. 8 bed is limestone 12 to 15 feet thick, about 4 feet 

of shale, bony, and coal, and then another bed of limestone 24 to 27 feet thick. Due to 
the difficulty which may be encountered in breaking or controlling these two members, no 

attempt has been made to recover pillars between rooms in the district. The elevation at 
the mouth of the mine is 1,050 feet above sea level 


~The district is a plateau area dissected by shallow valleys, offering easy access 
by drifts to the coal bed which outcrops on the hillsides. 


CHARACTER OF COAL BED AND OVERBURDEN 


‘~ ~ Figure 2 shows detailed sections of the Pittsburgh or No. 8 coal. bed worked at 
this mine. The bed averages 54 to 59 inches in thickness and is made up of three distinct 
“penches.’ The bottom bench is fairly uniform and is 29 to 29-1/2 inches thick; abové this 
bench is 2 1/2-inch slate binder, on top of whicn ig a bony coal that is 1-1/2 to 2 inches 
-thick- and corresponds with the bearing-in bench usually found in the Pittsburgh or No. 8 
coal bed. Over this bearing-in bench is a binder one-half inch thick, above which is the 
breast coal which varies from 23 to 26 inches in thickness. The coal is fairly hard in 
structure and breaks in cubical blocks with a bright luster. an ae 


The distinguishing features of the Pittsburgh or No. 8 bed are its bearing—in bed 
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and binders and the proncunced face slips which run about S. 74° E. The butt slips run at 
an angle of 90° with the face slips and are not so pronounced. 


Immediate Poof.— Immediately above the coal bed is tho draw slate which is about 
13 incnes thick 21ll over the mine, due to the method of blasting employed, this draw slate 
stays in place until the coal has been loaded out, then it has to be blasted to bring it 
down. 


Above the draw slate is the roof coal which varies from 17 to 19 inches in thick- 
ness and which includes a shale parting varying from 1 to 3 inches in thickness 6 inches 
from the top. Where this shale thickens to 3 inches or more the roof coal is held with 
difficulty. 


Above the roof coal is a treacherous soft shale 5 to 7 feet thick which presents 
a difficult and expensive roof problem on account of its ready disintegration whenever ex- 
posed to the air. 


Below the coal is a bed of limestone and shale 18 to 36 inches thick. The floor 
is hard and shows no signs of heaving. 


Cover.- The cover over the coal bed varies from a few feet at the outcrop to a 
maximum of 200 feet under the highest points of the hills, with an average of approximately 
100 feet all over the mine. 


Fanlts.—< There are no displacement faults in the coal; clay veins have been en- 
countered, but not frequently enough to constitute a mining problem. Rolls are rarely en- 
countered, although one was struck on the main haulageway which caused the grade to be 
2-1/2 per cent against the load so that it was necessary to "brush" 1,400 feet of entry to 
reduce the grade to 0.5 per cent against the load. The normal dip of the coal bed is 26 
feet to the mile, due south. 


Water.— AS a small amount of water is encountered at all places, the mine may be 
termed damp; but as the water finds easy access to the surface, no unusual problems are 
encountered. The water, however, has a decided acid reaction. 


Gas.—= Due to light cover and outcronv workings no gas has been found in this mine, 
though frequent tests are made with a flame safety lamp; the mine is termed nongassy. 


Prospecting, Fxploration, and Sampling.— As already stated, the mine was acquired 
wren fully equipped and operating; therefore the character of the coal was well known. 
However, since acquiring the property the present operators have out down six diamond-drill 
holes whose findings are checking closely with the present underground development. An 
average analysis of the coal as shipped is as follows: 
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Constituent Per cent 
Moisture ee 
Volatile matter (dry coal) 36.6 
Fixed carbon $2.4 
Ash ——_11.0 

100.0 
Sulphur : 3.3 
B.t.u. 12870 


METHODS OF DEVELOPMENT AND MINING 


As the coal crops out on the hiliside, the mine is cpened by a drift, and the 
coal is delivered to the tippvle by electric locomotives. 


Tipple.- The tipple and preparation plant is of steel construction, covered vith 
zinc-coated corrugated iron. It is eouipped with car stops, cross-over dump, shaker screens, 
crusher, and picking tables for sizing, cleaning, and preparing the product for fuel to 
meet the requirements of the parent company. 


Method of Development.- The general plan of development has been on the room-and- 
pillar panel method, which is characteristic of this district (fig. 3). Two entries were 
driven from the surface on 50-foot centers for a distance of 600 feet, then a third entry 
was broker off, the centers were changed to 30 feet, and rooms were turned off the third or 
west entry; about 2,800 feet from the mouth of the mine the fourth entry was added, thus 
making a set of four main face entries to develop the major part of the property. Frora 
point about 1,300 feet from the mouth of the mine barrier pillars 150 feet thick are left 
for protection of the face entries, and pairs of butt entries are turned on either side 
400 feet apart. From these butt entries, rooms 26 feet wide on 32-foot centers are turned 
in blocks of five rooms as the entries advance, leaving a solid block of coal between each 
set of rooms. While the rooms are being worked their distance of 200 feet, the entries are 
advanced and rooms necked so that when the first block of rooms is worked out the next 
block is all ready to go, thus ensuring a uniform tonnage and number of working places on 
each entry. When the rooms have been driven the required length, the track material and 
about 50 per cent of the posts are recovered, and the room is allowed to cave. | 


Because of the treacherous slate above the roof coal and the difficulty with which 
the two beds of limestone above the shale are broken or controlied, no attempt is made to 
recover room or butt entry pillars. It is planned to recover a part of the barrier pillars 
by driving butt rocms cn the regular room centers. 


The company engineer estimates that 55 per cent of the coal is extracted under 
the present system of mining. 

As has been previously mentioned, the officials of this company have worked dsut 
an unusual method of distributing the work and of developing and operating the mine on what 
is known as the wage paynent on unit plan. ) 
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Figure 4.- After reaching this stage, the section is turned over to 
“wide units” who work the rooms and complete the development of 


the entries 
626390A > 
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The work of developing a pair of butt entries is performed by a crew of nine men 
called a "narrow unit." The crew consists of a loading-machine operator and helper; a cute 
‘ting=-machine operator and helper, who also drill all the shot holes for blasting the coal 
and slate; a motorman and trip rider who trims the cars during the loading operation; one 
track layer who lays all the track and switches; one shot firer who handles all the explo— 
cives, tamps and shoots the coal and draw slate, scrapes all the cuttings from the kerf 
before shooting, and helps drill shot holes when necessary; and one stoneman who takes 
down the draw slate after the coal has been loaded out and helps load it or throw it back 
out of the way. This narrow unit or crew proceeds with the development of the entry until 
five rooms have been necked. The crew is paid on the narrow-unit bases — all members are 
paid on a tonnage rate, established from the base rate of pay for the several classes of 
work. <A narrow-unit crew has the following equipment: One loading machine, one shortwall 
wining machine, one electric drill for drilling shot holes, one 4-ton cable-reel gathering 
locomotive, and 16 mine cars. The night-shift unit uses the same equipment and has the 
same number of men to develop the vnarallel entry and the rooms off it, thus the equipment 
is double-shifted but not the territory. (See fig. 4.) 


° When a pair of butts has been developed for five room lengths, the area is turned 
over to a "wide unit" who work the five rooms and drive the entry, necking the rooms as they 
advance for another block of five rooms; this crew is paid on the wide-unit basis. A wide 
unit has three men in addition to those employed in a narrow unit - a timberman who sets all 
the room posts, and two extra slatemen who throw the draw slate back in the gob — and has 
the same equipment as the narrow unit, except that 27 mine cars are assigned to it, whereas 
@ narrow unit has only 16 cars. The wide unit does all the work pertaining to taking the 
coal from the face and putting the cars on the parting to be picked up by the main-haulage 
motor. The operating crew recovers all the track in the rooms as the entry advances, and 
when the last five-room block is finished the crew proceeds to the next entry; the track in 
the last five rooms is then recovered by the maintenance crew, who also pulls all the posts 
that are recovered. 


The development of face entries is carried on double shift on a narrow-unit basis, 
and the coal is charged to separate unit accounts. In addition to these units, a mainte- 
nance crew of 25 men is employed on both shifts and is composed of motormen, pumpers, tim- 
bermen, and a crew of seven men known as the "flying squadron" who fill in on the various 
units while any of the members are absent. There are also two foremen on each shift who 
are responsible for all the operations in their respective districts. 

: A force of 12 men, mechanics and repairmen, are employed for the two shifts; they 
overhaul, service, and repair the mechan:ic?l equipment. By this plan two mines are worked 
Single shift, except face or development entries, while all equipment is double—shifted. 


Mining.=- All of t:e coal produced is undercut by electrically driven shortwall 
mining machines equipped with 6-foot cutter bars. There are 9 machines, and all are worked 
double shift, one for each unit. 


Table 1 gives the daily average tonnage produced, the average number of tons per 


shift, number of shifts worked, and the total coal produced during February, 1929, .by each 
of the 18 units 12 of wh:.ch are wide units and 6 are narrow units. There were 20 full 
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working days and four half days or Saturdays during that month. 


was as follows: 


l mechanical loading machine, 


l cutting machine, 


l electric drill, 


The equivment on each unit 


1 


gathering locomotive, 27 mine cars for a wide unit, and 16 mine cars for a narrow unit. 
Table 1.— Time worked and coal_mined during February, 1929 
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Unit No. Machine Shift Period Total tons Average daily 

No. _ produced tonnage _ 
1 1 Day 1-15 1,599.05 133.25 

od 1 Day _16 - 28 1,497.80. 149.78 
' 1-28 3,096.85 140.76 
ll 1 Night 1-15 1,579.25 131.60 
11 1 Nigat _16 - 28 1,286.55. 138.65 
1-28 2,965.80 134.81 

Total coal cut by No.}]_ machine, tons 6,062.65 275 S7_ 
2 2 Day 1-15 # 1,324.50 110 37 

2 2° Day _16 - 28 1,258.10 125.81 
1-28 2,582 60 117.30 
12 2 Night 1-15 1,587.10 132.25 

12 2 Night _16 - 28 1,343.70. 134.37 
1-28 2,930.80 133.22 

Total ca] _cut by No.2 machine, tons 5,513.40 _s_s— 250.61 
3 3 Day 1-15 1,498.10 124.34 

3S 3S Day 16 - 281,265.80. 426.58 
1-28 2,763.90 125.63 
13 3 Night 1-15 1,507.90 125.65 

15 3 Night _16 -.28 1,247.00... 124 30. 
1 - 28 2,750.90 125.05 

Total coal cut by No.3 machine, tons 5,514.89 __— 250.67 
4 4 Yay 1-15 1,565.10 130.42 

4 4 Day .1€_- 28 1,219.26 121.82 

| 1-28 2,78%.30 — 126.61 

14 4 Night 1-15 1,439.25 136 .€0 

14 4 Night _16_- 28__ 1,492.50 149.25 
L= 28 2,131.75 142 Z§ 

Tctal coal cut by No 4 machine, tons 5,915 05 258 86 
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Table 1.— Time _werked and coal mined during February, 1929 - Continued 


EE AE EEE CS CEN om cay ei 


Unit No. Machine Shift Period Total tons Average daily 


ERe ees aes peeeeae (>) ve ee ee duced tonnage 
5 5 ' Day 1-15 1,828.55 152.37 

5 te) Day 16. — 28. 1,557.20. 35.72 
1-28 3,185.75 144.81 
15 5 Night 1-15 1,596.90 133.07 

15 5 Night _16 - 28 1,285.35 128.53. __ 
1-28 2,882.25 131.01 


Total ccal_ cut by No.5 _ machine, tons 6,068.00 s_—so 275. 82 


Narrow Unit 


6 6 Day =.1 = 15 754.95 — 62.91 

. 6 6 Day 16-23 _. 702.40. 70 24 
1-28 1,457.35 66.28 
16 6 Night 1-15 835.95 69.66 

16 6 Night _16 - 28 __761.85 76.18 _ 
1-28 1,597.80 72.63 

Total coal _cut_ ry No.6 machine, tons_$,055.25 138. 87 
7 7 Day 1-15 1,288.00 107.35 

7 7 Day _16 -.28___1,130.50 35.05 
1-28 2,418.30 109.92 
17 7 Night 1-15 1,556.55 129.71 

17 7 Night _16 - 28 1,250.85 125.08 __ 
1-28 2,807.40 127.61 


Total .coal_cut by _ No.7 machine, tons_5,225. 70... 257.53 


Narrow Unit 


8. g Day 1-15 791.30 65.94 

8 8 Day .16-28 761.70 __—_—*76.17 
1-28 1,553.00 70.59 

18 ) Night 1-15 885.45 73.78 

18 8 Night 16 - 28 792.80 79.28 


l= 28 1,678.25 76.28 


Total coal_cut by Nc.8 machine, tons_ 3,231.25 146 .87 


Narrow Unit 


9 9 Day 1-15 845.95 70.49 

9 9 Day 16-28 806.65 _=s_—s 80. 66. 
1-28 1,652.60 75.12 

19 9 Night 1-15 972.20 81.01 

19 i) Night _16-.28 _ 872.65 _ 87.26 
1-28 1,844.85 83.86 


Total coa! cut by No.9 machine, tons 3,497,45 159.97 
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The foregoing. table shows that 34,299.60 tons of coal was produced from wide units 
by six mining machines, a daily average of 759.84 tons per machine, and 9,785.85 tons from 
narrow units by three mining machines, a daily average of 148.24 tone per machine, or a 
total production of 44,085.45 tons, a daily average for nine machines of 222.64 tons per 
machine. 


Drilling and Blasting.- The shot holes for breaking down the coal and draw slate 
are drilled by the machinemen, sometimes assisted by the shot firer, who use a small un- 
mounted electric drill. The auger used is 6 feet long and is sharpened like a regular coal 


auger with only one cutting edze. 


In rooms five shot holes are used in the coal and three in the draw slate. Each 
group of holes are drilled on the same level and 4 to 6 inches shorter than the kerf, as 
shown in Figure 5. The shot hole fired first is No. l, which is placed just above or below 
the binder of the "bearing-in bench"; three sticks of explosive are used. The rext shots 
fired are the two lifters, which are drilled about 8 feet from each rib, 12 inches below 
the draw slate, and with a slight incline toward the center of tha face; two sticks of 
explosive are used in these shots. The two rib shots are fired next; these holes are drilled 
about 2 feet from each rib, 9 inches below the draw slate, and are slightly inclined tcward 
the corners of the face to insure breaking the corners down. All of these shot holes are 
drilled as near level as possible. ag 


When the coal has been loaded out of the rooms the draw slate is shot down; three 
shot holes are drilled for this purpose, one about in the center of the face and one about 
4 feet from each rib, slightly inclined to the corners; one-half of a stick of black pellet 
powder is used in each hole. 


In the entries three shot holes are drilled in the coal and two in the draw slate. 
One shot hole, in which four sticks of explosive are used, is placed in the center just 
above or just below the binders; this shot is fired first. The two rib holes are drilled 
18 to 24 inches from the rib, slightly inclined to the corners, 9 to 12 inches below the 
draw slate, and as nearly level as possible; three sticks of explosive are used in each hole. 


When the coal is loaded in the entries the draw slate is shot down by firing two 
holes placed about 3 feet from each rib, slightly inclined to the corners and upward to the 
roof; one-half of a stick of black pellet powder is used in each of these holes. 


Before shooting, the cuttings are scraped from the kerf by the shot firer, who 
loads, tamps, and shoots all shot holes electrically. 


During the period May 1, 1928, to April 30, 1929, 97,718 pounds of explosive was 
used to produce 477,273.10 tons of coal, equivalent to 4.88 tons of coal per vound of ex- 
plosive used. 


Rooms.= Room necks 13 feet wide are turned off the butt entries on 32-fcot centers 
for a distance of two cuts or ll feet, as shown in Figure 6, and are then widened out fan- 
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Figure 6.- Showing how room necks are turned to avoid excessively 
wide stretches and at the same time to allow the mechanical 
loader to enter the room with ease. The method of posting 
in room necks to prevent falls extending to the butt entries 
when rooms are worked out is also shown 
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wise to a width of 26 feet on the face slips. This leaves a pillar 6 feet thick between 
rooms, which are driven a distance of 200 feet from the butt entry; at this distance the 
rooms connect with the room from the adjoining butt entry. The track is laid 9 inches off 
the center of the roon. 


When the rooms have been driven the required distance cf 200 feet. the track 
material and about 50 per cent of the posts are recovered, and the roof is allowed to cave. 


Entries.- Entries 8 feet wide are advanced on the face slips for face entries and 
on the butt slips for butt or room entries. The face or main entries are double-~shifted 
and are worked by a narrow unit consisting of nine men who perform all the work of cutting, 
blasting, mechanical loading, and placing the coal on the pass—by to be picked up by the 
wain-haulage motor, This crew of men is paid on a narroweunit basis. 


After the development period is reached on the butt entries, the work of adcvanc- 
ing the rooms and one hutt entry is turned over to a wide unit, who must advence the entry. 
the distance of the next five rooms and turn the room necks as the advance is made. This 
work is paid for on a wide-unit basis. 


The extra compensation which is generally paid in coal mines in the form of yard. 
age is covered at this property in the wage payment plan on unit basis. 


Loading.~ All coal at this mine since March 1, 1928, has been mechanically loaded 
by electrically driven machines, nine of which are in operation; all are double-shifted, 
and excepting in face entries they do not work in the same territory. Each shift or unit 
has its own district. During Februarv, 1928S, 44,083 tons of coal was loaded, a daily aver— 
age of 222.64 tons per machine. The wide units loaded a daily average of 259.84 tons per 
machine and the narrow units a daily average of 148.24 tons. (For a detailed production 
record of all units see Table l.) 


- Deadwork.-= The principal items under the head of deadwork that influence the 
miring cost are the difference paid between the narrow and wide units in the wage: payment 
plan on unit basis, the cleaning of falls on haulage and airways, and the hauling and dis-— 
posal of slate on the surface. ; 

The items of deadwork necessary for each unit to perform which are included in 
the unit rate are blasting, cleaning the coal of impurities, and laying all track, includ- 
ing switches, in the district. This also involves the care of the roof and its support, 
which is general practice in the district. 


Timbering.—- The immediate roof is the stratum of roof coal immediately above the 
draw slate. When this is held, it forms a good roof in rooms and butt ertries which are 
not of long life, but in face entries which have been open for some time it is difficult to 
hold without extensive support. This support is furnished in the shape of 6, 8, and 10 
inch I-beams, lengths of 60-pound T-rails, and wooden crossbars @ to 10 inches in diameter. 


These roof supports or crossbars are placed on short blocks which rest on the coal, as in 
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Figure 7. Tight lagging of split posts is used for practically all entry roof support. 


. The main haulageway has been coated for a distance of 1,400 feet with about 5/4= 
inch layer of gunite to eliminate the necessity of roof supports. This work has been com 
pleted for more than a year, is standing well, and seems to be doing the work intended for 
it. 


No rules for a definite system of posting in rooms have been adopted. However, 
the general plan as shown in Figure 8 is to use four rows of posts in rooms 26 feet wide. 
The road posts are placed 20 to 24 inches on either side of the track and 4 to 5 feet apart. 
A row of gob posts is used on each side about 4 feet from the road posts and 4 to 5S feet 
apart. When the room is warked out, most of the road posts are recovered. Cap pieces 6 
inches wide, 12 inches long, and 1 to 2 inches thick are used on all posts. When the face 
is cut the two rows of road posts are placed within 4 to 5 feet of the face before shooting. 
When the rooms are worked out, seven posts are placed in the rocm neck with large cap pieces, 
as shown in Figure 6. 


During ths period May 1 to December 31, 1928, when 297,347 tons of coal was pro-= 
duced, the following timber was used for roof support: 64,243 posts, equal to 385,458 linear 
feet and 4.63 tons of coal per post, and 0.7714 ton per linear foot of posts; also &0,844 
cap pieces equal to 3.68 tons of coal each. 


Haulage.— Mine tracks, size of trip, and eouipment have been standardized. The 
track gage is 42 inches. On the main haulageway 60—-pound rail is laid on 4 by 6 inch by 
5 foot oak ties on 18-inch centers; on the secondary haulageways 40-pound rail is laid on 4 
by 6 inch by 5 foot oak ties on 24-inch centers. The standard radii of curves ard ewitches 
on main and secondary haulage tracks are 112 feet for No. 4 frogs and 63 feet for No. 3 
frogs. 


In the butt entries and rooms 25-vound rail with ties on 24-inch centers ars used 
with a No. 1-3/4 frog for room turncuts on a radius of 21 feet. 


Cars are delivered to and from the loading machine at the face by an electric 
gathering locomotive, the motorman and trip rider being paid on a tonnage basis cclculated 
from the standard base rate of pay for that class of work. 


Tables 2 and 2 give detail. of the work accomplished on the main and secendary 
baulage. During February, 1929, 44,083.45 tons was produced, 21.493.65 tons of which was 
produced on the day shift, with an average daily tonnage of 976.98 tons. The average weight 
of coal in the car was 3.06 tons; the weight of the empty car is 1.88 tons. The length of 
main haul is 0.87 mile, and 41.686.20 ton-niles of work was accomplished, or 1.9895 tone 
miles of work on the twain haulage per ton of coal produced in 22 full &-hour shifte. 


On the night shift 22,589.80 tons of coal was produced with a daily average of 
1,026 81 tons. The average weight cf coal in the car was 3.12 tcns The length of nanl 


was 0.87 mile and weight of empty car was 1.88 tons; 43,353.15 ton-miles of work was accon— 
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plished, or 1.9191 ton-miles of work on the main haulage per ton of coal produced in 22 
full Shour shifts. One 15—ton locomotive was employed on each shift. 


On the secondary haulage the everage length of haul is 0.63 mile; during the same 
period 62,104.20 ton—miles of work was accomplished: 30,521.49 ton-miles on the day shift 
hauling 21,493.65 tons of coal, and 31,582.71 on the night shift hauling 22,589.80 tons of 
coal, or 1.4087 ton-miles of work on the secondary haulage for each ton of coal produced. 


On the gathering haulage the coal is taken from the mechanical loader at the face 
by cable-reel gathering locomotives. One locomotive serves the loader in each unit and 
deposits it on the side track at the mouth of the butt entry where it is picked up by the 
secondary haulage motor. A detail of cars hauled and tons produced is given in Table 2. 


Table 2.— Work of one 15-ton main—-haulage locomotive on two 8—-hour shifts 
during February, 1929 


Ghee? (Seo GED a UP are EERE Giger 


t shi 


Item | Day shift |Night 
| | 
Shifts worked ........00.... cc. cali 22 | 22 
Cate HAULER sac. ndadtund casei Sunmoponr neti aoue | 7,027 | 7,240 
| | 
Coal, fone sg a cree cto ted ia ,493.65 [22,589.80 
Average coal per shift, tons ee re 976.98 | 1,026. 81 
Average coal in car, tons .......... i te Sedo | 3.06 | © 3.12 
| | 
Weight of empty car, tons 20.000. ccc en oa 1.88 | 1.88 
Distance hauled, mile 0.0... ovaeeilenient, | 0.87 | 0.87 
Work done in hauling coal, ton-miles .................. ‘ig: 699.48 [19,663.13 
Work done in hauling car, ton-miles ................... lo2,986.72_ _|23,690.03 
Total work in haulage, ton-miles .. ................... .[41, 686 .20 | 43,353. 28 
Work done per ton of coal produced, ton-miles| 1.9395 1.919] 


Eb: OGRE “EES GhewEn eG Gabi GEE EE © GE Goi be a CES 7 OLS Kee SL AT BA REEL OLE ET TTD ELD oR DA 
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Table 3.— Secondary haulage, 1 to 15-ton locomotive 


Average weight with coal 5.09 tons 


. Weight empty 1.88 


| Le Length | a 
|snirtlof haul 1, | Cars| 

sf | es | mile | 
No. l unitiDay | 0.63 | 982{| 
No.i1 unit|Night| 0.63 | 933! 
No. 2 unit|Day | 0.68 | 783! 
No.12 unit!Night| 0.68 | 910! 
No. 3 unit|Day | 0.51 | 912| 
No.13 unit|Night| 0.51 | g996| 
No. 4 unit|Day | 0.70 | s898| 
No.14 unit/Night!| 0.70 11,018] 
No. 5 unit|Day 0.63 |1,049| 
No.15 unit!Night! 0.63 | 934| 
No. 6 unit|Day | 0.53 | 485! 
(Narrow) | | | | 
No.16 unit|Night] 0.53 | 511| 
(Narrow) | | | od 
No. 7 unit|Day | 0.64 | 794| 
No.17 unit'Night! 0.64 ! 90¢e! 
No. 8 unit!Day | 0.63 | 505| 
(Narrow) | | | | 
No.18 unit|Night! 0.63 | 534| 
(Narrow) | | | | 
No. 9 unit|Day | 0.76 | 630! 
(Narrow) | | is | 
No.19 unit|Night| 0.76 |! 5901 

(Narrow) | | oe 

total |_- | - 


Mine Cars.— The 


cubic feet. 


| pr 


Tons 
oduced | 
35,096. 
2,965. 
2,082. 
| 2,930. 


2,765 


2,783 
3,131 


1,597. 
2,418. 
| 2,807. 
1,553. 
1,678. 


1,652. 


1,844. 


85| 
80| 
6 
go! 


.90| 
2,750. 
.30| 
.75| 
3,185, 
2,882. 
1,457. 


90 | 


coal 
1,992. 
1,868. 
1,756. 
1; 992. 
.70| 
1,402. 


1,494 


1,948 


846. 


1,547 
1,796 
978 


1,057.29 


1,265.9 


02| 
45| 
. 
94! 


95| 


31! 
2,192. 
2,007. 
1,815. 

772. 


22 | 
02| 
81| 
39| 

| 
83| 

| 


.71| 
73) 
.49| 


| 
| 
7 
| 


Total 

| Ton-miles! Ton—-miles! ton-miles 
__|_empty _ 
2,526, 
2,110. 
2,009. 
2,526. 


1,748 


1,018. 


1,910. 


2,180 


1,276. 


1,801 


1¢€| 
og! 
61! 
68 | 


.85| 
1,718. 
2.363. 
2,679. 
2,484, 
2,212. 

966. 


06| 
53! 
37 | 
87 | 
45| 
50! 

| 
32 | 

| 


68| 


.19! 
1,196. 


24| 


| 


a7 


.28| 


| 


1,865. 
3,458. 
5,976. 
2,174. 
R, S00: 


3,067. 


_Febrvary, 1929 


| _of vork_ 
4,278. 
3,978. 
3,756. 
4,319. 
3,243. 
3,121. 
4,311. 
4,971. 
4,491. 
4,028. 
1,738. 


18 


25 


1,402.08| 1,685.9e! 3,088.06 


) ewe eee 


28,098 .07!34,00€.13! 62,104. 20 


44,083.45 tons_of coal, an average load of 3.09 tong for each car. 


the period. 


Drainage and _ Pumps.= As previously stated, 


little water is encountered everywhere. 


inte a sump near the main haulage, 


this mine may be termed damp, 
Three 35-galion gathering pumps drain the water 
from which point it is carried to the surface by a 6 by 


8 inch wood pump having a capacity of 125 gallons per minute 
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cars used are of steel with wooden bottons, 
gates, 16~inch.wheels with Timken bearings, and ratchet brakes; 
During February, 1929, 14,269 cars were dumped at the tipple; 


equipped with end 
they have a capacity of 102 
these contained 
There are 212 of these 
mine cars, and each car was loaded average of 1.53 times each shift for thre 44 shifts of 


The water is acidic. 
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Ventilation.— The ventilation is supplied by a 5-foot fan belt driven by a 75- 
horsepower electric motor, blowing 50,000 cubic feet a minute against a 2~-inch water gage. 


Single board stoppings are used in crosscuts, so that the air is conducted around 
the mine in a continuous current. Doors are built of lumber and are hung to close with the 
air current. 


Work is about to be commenced on an air shaft near the present working-face head- 
ings; this air shaft is expected to solve the ventilation problems at this mine. 


Power, Kind, and Voltage.—= At the mine the power furnished by a public utility 
company in 4,000 and 2,300 volts a.c. units in converted into 250 d.c., which is the pres- 
sure used on all underground equipment. During February, 1929, 158,228 kilowatt-hours of 
power was consumed at the mine to produce 44,083.45 tons of coal, thus 3.59 kilowatt-hours 
was consumed per ton of coal produced. 


Wage Payment Unit Plan.= Table 4 gives the scale of wages used. The wage payment 
on a unit basis plan provides that all the work performed is taking the coal from the face 
and placing it on the side track to be picked up by the secondary haulage be paid on a ton- 
nage bagis. A base rate of pay for an 8—hour day or shift was established; then a tonnage 
rate was calculated for development, or a narrow unit, so that it would equal the base rate 
when 70 tons was produced. A narrow unit is composed of nine men: a mechanical—loader 
operator, mechanical-loader's helper, cuttine—machine runner, cutting-machine helper (the 
cutting machine men with the assistance of the shot firer drill all shot holes), a shot 
_firer, tracklayer, motorman, trip rider, and stoneman. 


A wide-unit base rate for an 8—hour day is the same as the narrow-unit rate, but 
the tonnage rate is based on a production of 125 tons. The organization of a wide unit is 
the same as that of a narrow unit, with the addition of a timberman, who sets all posts in 
rooms, and two more stonemen, making a crew of 12 men. 


When any member of a unit is absent from work, a man is taken from the replace— 
ment or flying squadron to fill his place; this man, for the period he is working in a unit, 
is paid on the tonnage rate for the class of labor performed. 


The company furnishes all tools and explosives used by the various units. 
supervising officials are paid on a monthly basis, and no bonus in addition to 
the regular wage scale is paid. Eight hours constitutes a day's work, and while the tonnage 


rate has heen calculated from the daily base rate, using 125 tons for a wide unit and 70 
tons for a rarrow unit, no limit is placed on the amount of coal that may be produced. 
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Table 4.— Scale of wages under the wage paymen* on urit basis 


| | | 
Class of labor lBase rate, |Wide unit|Narrow unit 
___.|8-hour day! per ton |._per ton _ 
Mechanical-loader operator| $8.00 | 0.064 | 0.114 
Mechanical-loader helper | 7.00 | 0.056 | 0.10 
Cutting-machine runner | 7.50 | 0.06 | 0.107 
Cutting-machine helper | 7.50 | 0.06 |! 0.107 
Shot firer | 6.25 | 0.05 | 0.089 
Track layer | 6.25 | 0.05 | 0.089. 
Timbermen | 6.25 1 0.05 | 0.089 
Motormen | 6.25 | 0.05 | 0.089 
Trip rider | 6.25 | 0.05 | 0.089 
Stonemen | 6.25! 0.05 | 0.089 
Maintenance | Per month | Per day 
= eee | 
Inside: | | 
Foremen | $267.00 | - 
Repairmen | 185.00 | - 
Motormen | - | 6.14 
Trip riders 7 | - | 6.14 
Track layers | = | 6.14 
Bratticemen | - | 6.14 
Pumpers | - 6.14 
Wiremen | - | 6.14 
Laborers | - | 6.14 
Outside: | | 
Shop foreman | $250.00 | - 
Substation man | 185.00 | - 
“Blacksmith | | 7 | 6.24 
"Carpenter —" — - | 5.92 
Car repairers | - | 9.92 
Watchman | - | 9.96 
Outside laborers { - | 9.56 
| | 


SUMMARY OF COSTS : 
Coal_ Mined During February, 1929.— During February, 1923, which has been selected 
as a typical month for the purpose of arriving at the following cost percentages, 44,085.45 
tons of coal was mined during 44 full 8-hour shifts: 22 day shifts and 22 night shifts. 
Table 5 gives the material and labor costa under the various items. 
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Table 5.— Operating cost percentages 


eS GE GE EP iy CLEP GEEED GON Qa eM REE ELD EEE REE CT ED 


_______Item _____|_Labor|Material| Total 


Mining expense ................. lS2. 90 | 18.91 | 71.81 
Transportation ........... .... | 4.213] 1.20 | 5.413 
Ventilation 0.0.00... 0..| i 0.26 | 0.97 
TIPO: veisssesideste ions Decne: | 3.84 | 0.22 | 4.06 
Dragrage occ en lo.5s2 | o.7z | 1.25 
Dead WOrk oo... ccc | 2.27 | 0.17 | 2.44 
Light, heat, power ........| 1.23 | 0.e9 | 2.12 
Power purchased ................ — 4.4435 | 4.4435 
Supervision ............. Saieuels | 4.83 | 0.11 | 4.94 
Office expense |... | 1.54 | 0.29 | 1.83 
Safety, hospital .........1 0.01 | 0.004 | 0.014 
Material handling charge| 0.7] | _ |_ o.72 
TOtal savdas coaues 172.77+| 27.22+ ‘anes 


- 15 - 


T. C. 6200. 


I> C. 6200. 


Table 6 gives the classification of labor cost under the various items for the 
same period. 


Table 6.— Classification of labor, per cent 


Class_of_ labor Total 
Unit costs_inside 

shooting 5.59 

Track layers 5.84 

Cutting 15.43 

Timber 3.71 

Stonemen-- | <7 14.06 

Gathering motors 11.28 

Leaders 16.79 72.70 

Inside daymen 

Mine foremen 1.13 . 

Assistant mine foremen 2.71 

Track layers | 1.16 

Day laborers 3.53 

Bratticemen 0.56 

Wiremen 1.04 

Pumvers 0.30 

Trappers . 0.14 

Suppl ymen, 0.56 11.13 
Transvortation 

Motormen | 1.22 

Trip riders | 0.81 

Dispatchers ae 0.67 2.70 

Outside men 

Foremen 0.76 

Clerks 1.28 

Laborers 1.53 

Electricians 0.40 

Blacksmiths 0.55 

Car repairmen 0.13 

Carventers 0.27 

Tipple crew 9.05 

Machinists 0.36 

Watchmen 0.60 

Storeroom clerks 0.61 

Supplymen 0.41 11.75 

Superintendence and engineering _T2 

___ Total tse ~-.__. 2190.00 
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Units of Labcor.— Table 7 gives the total tonnage produced during February, 1929, 
when the mine operated 22 full days on double shift, or a total of forty-four 8—-hour shifts; 
also the number on each class of labor each shift, with the exception of 7 men on each 
shift known as the flying sauadron, who fill the places of men absent in the units, and the 
servicing crew or mechanics. It also gives the average number of tons produced per shift, 
total shifts and man hours worked, tons per man employed on units and underground, and tons 


per man hour on units and underground. 


Table 7.— Efficiency of production, when working 12 wide units, 6 narrow units, double 


shifts, each 22 full 8—-hour shifts during February, 1929 


| | | | Total | 
| wi units its |Na Narrow units | Total men | men | Total 
Class of labor ion ool | Day | Night| Day |Night| both |8-hour 

. Ishirt! snirt! shirt |shirt |shirt| shirt|shirts| shifts 
Mechanical—loader runners| : | 6 | 35 | 3 | 9 9 | 18 | 596 
Mechanical-loader helpers| 6 | 6 | 3 | 3 | 9 | 9 | 18 | 396 
Cutting-machine runners | 6 | 6 | 5 | 5 | 9 | 9 | 18 | 596 
Cutting-wachine helpers .| 6 | 6 | 3 | 3 | 9 9 | 18 | 396 
Shot firers. ............ bes ee |6e«f]e6f{ 3 {| 3+ti9 9 | 18 | 396 
Trackmen 2.0. ces 16 | 6 | 3s | 3 | 9 | 9 | 18 | 396 
Timbermen .................. aw. | 6 | 6 | - | - | 6 | 6 | 12 | 264 
Motormen .............. ateene | 6 ]|e6f] 3] 3 {9 {91 18 | 396 
Trip riders...........{| 6 | 6 | 3 | 3 | 9 | 9 | 18 | 396 
Stonemen ............... aenceeiee | as |is | 3 | 3 | 21 | 21 | 42 | 924 

= a eee eee eee | 

| {| | | | | | | 

Total men on units ....| 72 | 72 | 27 | 27 | 99 | 99 | 198 |4,356 

Maintenance crew ............ | a. 2 | ~ | - | - | = | 29 | 550 
Xo) a -):\-) | ae - | - | - | - | 2 2 | 4 | 88 
Reena a ee ene Res) SOE) (ATIC) AMEE: ERP ONeSE! |e cranny | 
Total 8—hour shifts ............. is Sea eto ties. me oe settee 4,994 
Total man hours . ow... eck ecceeee cece eee sali ae tec ied Conn ne en ele Naa ” 39,952 
Coal produced, tons .. 0... Seu’ ARE “aetna SAM? ,catd aaner as Socnsale- ty dey aodatee! 44,083.45 
Average coal per shift, tons ........ sR ester, ie senate eee g eat tee. 1,001.85 
Average coal per shift per man employed on units, tons ............ 10.12 
Average coal per shift ver man underground, tons .........0 00000... . 7.53 
Coal per man hour on units, tons ..... Lichenatenaabre ou enoie. oubeetbaeaume aces 1.2650 
Coal per wan hour all men employed enderecouna: tons ..... Lowen ' 1.103 


SUMMARY 


The findings of the investigation at this mine may be summarized as follows: 
Mining Method.— The roor—and-pillar panel method of mining as used at this mine 
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is the general practice in eastern Ohio mines. No attepmt is made to recover pillars be- 
cause of the treacherous nature of the immediate roof and the expected difficulty of con= 
trolling the bed of limestone 5 to 7 feet above the coal bed. 


In practice it has been found that when rooms are worked out and allowed to cave 
adiacent to working places, little trouble is encountered with the immediate roof. This 
would imply that a method may be worked out to allow leaving larger pillars ketween rooms, 
and trat a systematic method of pillar recovery on break lines 1,500 to 2,000 feet long 
could be made a successful operation; such a method would increase the total recovery of 
coal from 55 per cent at present to 95 per cent. 


Cutting.= All cutting machines are double-shifted. During the period under con-= 
sideration they averaged 111.32 tons of coal per shift. In addition, the cutters drilled 
all shot holes in the coal and slate. Greater efficiency may be obtained by using a 7=1/2= 
foot cutter bar in place of the 6—foot cutter bar now used. 


Drilling and Blasting.=- The drilling of shot holes is part of the cutters' duties 
and is paid for in the cutting rate. The shot holes are drilled with an unmounted electrio 
drill, using an auger with only one cutting edge as shown in Figure 5. All srots are fired 
by a shot firer, who uses a small electric battery for the purpose. The shot firer also 
scrapes all the cutting from the kerf before shooting. 


Loading.— The loading of coal mechanically at this mine is past the experimental 
staece, and for the past 15 months all coal has been loaded by machines. This is due to the 
efficiency of the unit system employed, where all members of the unit which load, cut, blast, 


and ga“her the coal are paid on a contract basis. 


Timbering.— The adequacy of the methed of posting used in rooms is assured by 
the good auality and the auantity of the posts and cap pieces furnished. On the entries, 
I-~beams, 60-pnound rail or wood crossbars with tight lagging are used; these are placed on 
sm¢ll nlocks in hitches resting on the top of the coal bed, thus eliminating the use of legs 
extending to the floor. 


Transcortation.=- The transportation of the coal from the face to the tivvle pre— 
sents no unusual problems and is accomplished by the average meane employed for a flat coal 
bed. 


General Underground Conditions.— The general underground conditions of the mine 
are as good as may be found where a coal bed with a treacherous immediate roof is mined. 
Protection is afforded from falling slate on the entries and haulageways by tight lagging 
over the crossbars. 


Permissible explosives fired electrically have been adopted for blasting purposes. 
But no rock-dust has been applied, and open-flame carbide lights are carried by all employees. 


The power consumption is lower than one would expect in a complete mechanical 
operation; 3.57 kilowatt-hours of power was used during February, 1929, for each ton of 
coal produced. 
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Labor.- The wage payment on unit basis plan as worked out and applied at this 
property is filling a long-felt want in the coal industry, and may be successfully avplied 
to a large number of other operations. © 


Efficiency of Operations.— The efficiency of operations is summarized in the 
following table: | : _ | 


summary of Efficiency Data 
Cutting machines, 9 shortwall double-shifted, average coal per 


shift, tons... 0.0... ith ailel-.eaie cheats Gea Gotads 111.32 
Coal produced per pound of Scidsives- tone + Gnigicd mated ieay eee ak So: 4.88 
Coal produced per linear foot of timber used, tons ..... ......... inauae 0.7714 
Coal produced per post uSed, tonS .....0 i cece cee ceseeesee cu eeenee seeaeeens 4.63 


Average coal hauled by main locomotive per shift, tons ................. 1,001.85 


Average coal hauled by secondary locomotive per shift, ‘tons ...... le 1,001.85 
Total work performed on main and secondary haulage during 

February, 1929, tom—miles 2200 ee cececcee sentncee seeeseneenetecees 147,143.55 
Work on main and secondary haulage per — of coal Seodiiced: 

“ton-miles .......... . a dined nda aie ina 3.3279 
Average coal per shes ine Veeonot ie. per cahtee, tons eine veath Wer thee ee 111.32 
Average coal per electric drill per shift, tons ....... ww... 111.32 
Average number times each car is loaded per shift ... 000... 1.53 
Total power consumed in February, 1929, kilowatt—hours ........00.000... 158,228 
Power consumed per ton of coal produced, kilowatt—hours .......... ...... 5.59 
Coal per man employed underground, tons ..... emidatn aimeieeeeeite aeatentnuh 7.95 
Coal per man employed on units, tons ....... en 15S. a hsge- dees eens 10.12 
Coal per Man hour underground, tons |... 0 ce cece cere ce eee eter es 0.9939 
Coal per man hour on units, tOnS oo... ceccccecceee ce ceeeees seeeeeeeees noe 1.2650 
Mechanical loaders, 9 double-shifted, average tons per shift eee 111.32 


Two specimen mine reports follow: 


OG ED EEE ED CEE OEE ED DEES, FED 
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rouse =. ~~) MINE REPORT 


- +; Unit Ne. 9 (narrow unit). Bad top (entry) 


November 19, 1928. 


Total available working time, minutes 
Coal loaded, tons 

Cars loaded 

Average coal per car, tons... 
Average coal per move, tons . 
Average coal per shift, tons 
TIME DISTRIEUTION: 

Loading 

Car changes 

Time used by leader on car changes 
Loader wait on car changes ~ 
Shifting machine 

Move machine 

Oil machine 

Clean up 

No cars available ha, 
No coal available 

Pick tight coal 

No power 

Plow cable 

Repair loader 

Ropair track 

Smoke 

Femove falls on coal 

NOTOP DELAYS: 1 ee 


Cff track 

To vassway 

service stonemen 

Niscellaneous 
Total 


Average loading time per oar, minutes 


Number of moves 

Average time per move, minutes 
Average distance per move, feet 
Average time per car change, minutes 


Minutes 
268.28 
(68.66) 


(11.45). 


57.21 
66.535 
87.10 
78.350 
47.70 
42.00 
50.20 
1.55 
. 19.36 
20.00 
21.60 
29.82 


43.70 
88.31 
41.15 

-11.00_ 

949.81 


- 20 - 


950 
166 


3.02 
10.4 


28.20 


aodon a” 
_ 
@® 


- UNNECESSARY 
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MINE REPORT 
Total of reports on all wide-work units (6) 
October 24, 1928. 


Total available working time, minutes 10,939 
Coal loaded, tons - 2,921 
Cars loeded 933 
Average coal per oar, tons 3.14 
Average coal per rove, tons R4 
Average coal per shift, tons 129 
TIME DISTRIBUTION: Minutes Per cert 
Loading 3,186.18 29.18 
Car changes 7 , (1,259.45) 
Time used by loader on car changes (264.75) 
Loader wait on car changes —_ 994.70 9.10 
Shifting machine 1,256.52 11.50 
Move machine 1,377.16 12.64 NECESSARY 
Oil machine = s es . © cts 479.38 ' 4.38 
Shoot coal 290.29 2.65 70.002 
Clean up 59.43 0.55 
No cars available 599.57 5,48 
No coal available 538.56 4.93 
Pick tight coal 297.37 2.35 
No power oe - 200.76 1.83 
Blow cable 76.76 0 73 
Repair loader 7 453.10 4.15 
Repair track 88.58 0.82 UNNECESSARY 
Unit motor delays 7 425.14 3.89 
Set post 43.76 0.40 29.99% 
Remove falls on coal 3539.20 3.56 
smoke 111.46 1.02 
Miscellaneous __..91.29 90.83 
10,919.04 99.98 
Average loading time per car, minutes 3.41 
Number of moves 122 
Average time per move, minutes 11.03 
Average time per car change, minutes 1.42 
Average distance per move (loader), feet 2590 


CONDITIONS OF ROOMS: 


Average width, feet 27.42 
Average height of coal cut, inohes 55.7 
Depth of cut, feet 5.67 
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JOINT CONFERENCE OF REPRESENTATIVES OF EMPLOYEES 


The mining employees are divided into six classes, as follows: Loading-machine 
operators, loading-machine helpers, cutters and drillers, transportation employees, main- 
tenance employees, and outside employees. ; re 

The employees select their representative for the various departments by a secret 
ballot at an election held each six months. Two representatives are elected at each eleo- 
tion, the retiring representatives being the two who receive the third lowest percentage 
of votes in the previous election. 


The management selects six representatives. Meetings of employees and management 
representatives are held on the first Monday of each month to take up questions that arise 
in the various departments during the period, or if matters of importance need attention a 
special meeting is called. This plan has been in operation 15 months and has worked to the 
satisfaction of both employer and employee. 


EMPLOYEES RELIEF ASSOCIATION AND INSURANCE PLAN 


Each employee on being hired is interviewed in regard te supporting the Fmployees 
Relief Association and Insurance Plan. He is not compelled to join but readily does so 
after the plan is thoroughly explained. By joining the Employees Relief Association, for 
which the premium is 70 cents per month, the employee receives the following benefits: 
First, the company takes out and pays all premiums on a $500 life insurance policy as long 
as the employee keeps up his prenium in the Relief Association; this policy is paid in full 
to his beneficiaries at his death, whether by natural or unnatural causes, while at work or 
otherwise,-- Second, he shall receive $10 per week after the first full week of disability 
for a period of 13 weeks in any one year for Any sickness or accident that is not covered 
by State compensation. So far the employees have given 109 per cent support to this plan. 
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